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information, we still don't have it. How nmuch have you charged
to date, sir?

A | believe the nunber is about $400,000 over three and a
hal f years.

Q In your lines of evidence, you tal ked about doing a review
of technical literature?

A Yes, sir.

Q Which led you to the conclusion that there's a high
concentration of E. coli, Salnonella and Canpyl obacter in
poul try waste?

A In poultry operations and poultry waste.

Q In poultry operations and in poultry waste. Well, we
know, for exanple, that one of the reasons that we want to

t hor oughly cook chicken is because of the possibility of

Sal nonel l a; right?

A Yes, sir.

Q Chi cken can either cone to your kitchen with the
Salnonella or it can acquire it when it's in your kitchen out
on the countertop; is that right?

A | suppose that it can. | don't believe that's the nost

i kely situation.

Q Every warm bl ooded mammal is a reservoir of E. coli; is
that right?
A | would say that's true, yes, sir.

Q Each one of us here -- all but one of us here in this
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wor k that we do.
Q Vell, let's back up because naybe |I m sunderstood
MR. BULLOCK: Judge, we're well past the half hour, |
j ust wonder when counsel is going to wap up. |'mnot trying

to hold people to specific --

MR. GEORGE: Two m nutes, Your Honor.

THE COURT: Very good.
Q (By M. George) | want to make sure | understand, Dr.
Teaf. You're not offering an opinion in this case regarding
the likelihood of transport of poultry litter to a water body
conpared to other sources; is that correct?
A No, I"'mnot. No, I'mnot. |I'midentifying sources, and
|"midentifying receptors.
Q In fact, yesterday when you tal ked about -- | think you
threw out sonme percentages in terns of cattle manure versus
poultry litter. You were talking just about your analysis of
how nmuch hits the ground, not how nmuch gets to the water;
correct?
A And subsequent to that | discussed the inportance of
knowi ng how it may nake its way to the water body, yes, sir.
Q But you're not offering an opinion as to whether it got
there or not because you're not offering a fate and transport
opi ni on; correct?
A Wll, | amoffering an opinion about that it got there and

|"moffering it for two reasons. One, the bacteria levels are




Case 4:05-cv-00329-GKF-PJC  Document 2082-3 Filed in USDC ND/OK on 05/18/2009 Page 4 of 59
302
1 very high and second of all, the signature that was identified

is of cattle -- is of poultry.

belief that the water shows the evidence of poultry

contam nation; correct?

(2NN ¢ 2 IR N ¢S B\

Q You' re relying upon the work of Dr. Roger O sen for your

A In part | amand |I'malso relying upon that of Dr. Harwood

7 and the other lines of evidence that | described yesterday.

8 Q But you yourself, sir, have conducted no fate and

9 transport analysis; correct?

10 A. No, | did not, not a fornmal one, no.

11 Q Sir, based upon the work that you've done in this case,

12 not the work of others, can you state to a reasonabl e degree of

13 scientific certainty that if Judge Frizzell grants the

14 injunction that is requested by your client, the water quality

15 standards for bacteria in the Illinois Rver will be net

16 2008 and 20097

17 A My opinion is that they will be.

in

18 Q Can you state that opinion to a reasonabl e degree of

19 scientific certainty?

20 A. | can based on the information that | have revi ewed.

21 Q You're willing to stake your professional reputation on

22 the proposition that if this Court enters the injunction sought

23 by your client, the water quality standards for bacteria in the

24 II'linois River will be met next year?

25 A Based on all the information that | have and ny know edge
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A Yes, there is. And the reason that | just didn't recal

at the tine -- the Wse County cases invol ved bacterial growth
produci ng hydrogen sulfide in residential wells as a
consequence of the introduction of natural gas and condensate.
So | didn't think about themas comng fromthe surface, but

t he contam nant of concern was hydrogen sulfide is mcrobially
pr oduced.

Q Sir, you were not asked to evaluate in that case the fate
and transport of bacteria found in groundwater, were you?

A No.

Q You were sinply evaluating the effects of groundwater --
|"msorry, of bacteria found in certain wells?

A That's correct.

Q So as it stands today, sir, you have never before worked
on a litigated matter in which you were asked to offer an
opinion as to the fate and transport of bacteria to

gr oundwat er ?

A That's correct.

Q Sir, prior to being retained by the Plaintiffs' |awers
representing the attorney general's office in this case, had
you ever worked on a research project or published a paper
related to the novenent of bacteria in either surface water or
gr oundwat er ?

A No.

Q Sir, have you ever had your opinions in an environnental
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Q And el sewher e?
A Yes. And Sal nonella was identified in edge of field
sanpl es and enuner at ed.
Q Real | y?
A Yes.
Q You don't agree that the State took 68 sanples for soil
and found none with Sal nonella in thenf
A No, | wasn't talking about soil. | was tal king about edge
of field. But soil, that could well be. | don't disagree.
Q So what the State did find was fecal indicator bacteria,
that's right?
A The State did find fecal indicator bacteria, yes.
Q Let's bring up Defendants' Denonstrative 33, if we can. |
think this mght help lay out what we've been tal king about. |
think it's 32. |I'msorry to have used the wong nunber, it's

32. Ckay. So you talked about fate and transport, you did not
do a fate and transport analysis in this case?

A Correct.

Q kay. So let's talk about what fate and transport is.
What do you see on your screen there?

A Vell, can | restate that for a second or can | please
restate ny answer?

Q Sur e.

A We didn't do a specific fate and transport anal ysis, but

we did construct our sanpling regine so as to be able to assess
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1 Q -- than if they were spread out on a field?

2 A Correct.

3 Q And if you were to spread out bacteria on the field in a
4 thin, fine dust and thereby expose themto sunlight, those

5 would die wthin a few hours?

6 A Vel |, that depends on what you nean by a thin, fine dust.

7 Q Thin enough that they could see the sunlight, they could

8 be exposed to the sunlight?

9 A If they are directly exposed, then they -- we're going to
10 have a pretty high inactivation rate as long as they don't make
11 it intothe soil. |If they do nmake it into the soil, then
12 they' Il be protected.

13 Q And in tal king about those sane factors, dryness kills

14 bacteria. | believe you used the word desiccation by that, but
15 you nmean dryness; right?

16 A Correct.

17 Q And that kills bacteria?

18 A Correct.

19 Q So the sane thing, a cow pie shelters bacteria by keeping
20 in the noisture; is that right?

21 A Conpared to?

22 Q Conpared to a thin dust?

23 A Yeah, conpared to a thin dust.

24 Q Now, you're not offering an opinion in this case as to the

25 relative rates of novenent of bacteria that you' ve studied and
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testified about; is that right?

A Not to the relative rates of novenent, no.

Q In fact, as part of your work in this case, you did not
study the novenent characteristics of any type of bacteria in

t he wat ershed, did you?

A No, | did not.

Q Nor are you offering any opinion today about the different
survival rates of the different bacteria in the Illinois River
Wat er shed?

A Can you rephrase that, sorry.

Q Are you offering any opinion today as to the relative
survival rates of the bacteria that you found in the watershed?
A No.

Q And you didn't study under what conditions and how | ong
bacteria survived in this watershed, did you?

A No, but we have done extensive studies of that in ny |ab
Q But you didn't study it here in the watershed?

A Not in the watershed, no.

Q Now, let's focus on the barn there on the screen. |'ve
got that up as a representative of a poultry house. You don't
know very much about the survivability of bacteria in poultry
litter lying on a poultry house floor, do you?

A | know that they're in a relatively stressful situation in
that environnment but | think you said relative survivability?

Q Ri ght .
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Meaning with respect to one anot her?

A

Q To each other, to one anot her

A We know that Enterococci tend to survive better than

E. coli in poultry litter. That's one thing that's fairly
wel | -established in the literature.

Q And you know that poultry litter in houses is often

| ayered, nultiple |layers go in?

A Yes.

Q And it sits there for a while?

A Yes.

Q Do you have an opinion whether the tinme that passes and
the layering kills off the bacteria?

A | would -- my opinion would be that -- which | haven't
tested as we' ve established, but ny opinion would be that the
bacteria on the top layer of litter -- there are probably nore
vi abl e and cul turable bacteria on the top layer of the litter
than there are at | ower |ayers.

Q And the ones at the Iower |ayers would be dead or dying?
A Vell, they would be stressed at |east.

Q So you didn't study how | ong bacteria can survive |aying
out in afield after they were renoved froma poultry house,
did you?

A Not specifically.

Q You didn't study the specific fate and transport

characteristics of bacteria noving between fields in the
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wat er shed, did you?

A No, | did not.

Q And you didn't study the bacterial survival
characteristics in the streanms in the | R\

A Not specifically in the streans. Although again, we've
done a lot of work in nmy |labs, so | have a strong basis for
opi ni ons about that.

Q You're not offering an opinion in this case as to the

rel ative bacterial survival characteristics in the streans, are
you?

A You' d have to be a little bit nore specific in your

questi on.

Q Did you study bacterial survival characteristics in the
streans in the Illinois R ver Watershed?

A Not in terns of an experinmental study, no.

Q Al right. Let's walk through this denonstrative. So in
a traditional fate and transport, you start in the poultry
house, you nove to the field where the litter is applied. And
then you have to track howthe litter noves, if at all, how
bacteria in the litter nove, if at all, as they encounter an
edge of a field; is that right?

A Vell, there's all sorts of ways that you can design a
study like that.

Q | s that one way --

A It depends on your questions.
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1 Q s that one way to design it?
2 A That is one way to design it.
3 Q Then at the edge of a field you m ght encounter another
4 field; is that right?
5 A The edge of a field would be the edge, there would be
6 sonething there to stop it.
7 Q There woul d be sonething there to stop the bacteria from
8 novi ng of f the edge of the field?
9 A No, there would be -- an edge of a field neans an edge.
10 There's sonmething el se there, a road, a ditch, sonething.
11 Q O anot her field?
12 A |'d call that the sanme field.
13 Q Ckay. So it's your testinony that in the Illinois River
14 Watershed all fields end in either a road or a ditch?
15 A My concept of the term-- I'msorry. Can | explain just

16 briefly? M concept of what an edge of field is, is it's the
17 end of a |arge, grassy expanse that would make up a field and
18 then there woul d be sonething that would interrupt that grassy
19 expanse, whether it be a ditch or a ditch and a road or a

20 structure or sonething.

21 Q And did you observe the sanpling in this case?

22 A No, | did not.

23 Q So do you know if at the edge of the field, there was

24 sinmply another field or always a ditch or a road?

25 A In the edge of field sanples that were collected in this
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1 case, there was sone sort of a ditch or a depression in which

2 wat er could col |l ect because those were water sanples, the edge
3 of field sanples.

4 Q So there were never -- if other witnesses have testified

5 that there were puddles at the edge of a field, you contradict
6 t henf

7 A No, | said a depression or a ditch or sonething where they

8 could collect the water.

9 Q In fact, you don't know what was at the edge of the field;
10 isn't that right?

11 A Fromwhat |'ve been infornmed, it's usually a ditch

12 Q In cases where it's a ditch or not a ditch, if there's

13 another field beyond it, let's nove through that, and then

14 let's nove through the denonstrative, and eventually then you
15 reach the stream |If the question you are trying to address in
16 a traditional fate and transport, and this is what I'mtrying
17 to bring out, that the bacteria in the streamcane fromthe
18 poultry house, don't you have to track it across the

19 envi ronnent ?

20 A To denonstrate what?

21 Q If you are trying to show --

22 MR. JORGENSEN. Your Honor, may | approach the

23 denonstrative? It mght help. W're having sone trouble,

24 maybe | can cut it short.

25 THE COURT:  Yes.
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1 Q (By M. Jorgensen) WAs the question that you were trying
to address in this case, Dr. Harwood, whether bacteria that are
found in the streans, whether those canme frompoultry litter?
s that the question you were trying to address?

A Not directly whether bacteria that canme from one

(2NN ¢ 2 IR N ¢S B\

particular field were in one particular stream but whether

7 there was a gradient of these signals fromone conpartnent, in
8 ot her words, fromone type of sanpling entity to another.

9 Q So the bacteria that you find in a stream E. coli, let's
10 take that for exanple, they could cone fromcattle; right?

11 A In certain streans there would be sone possibility for

12 contam nation fromcattle.

13 Q They could cone from birds?

14 A There could be a bird conponent.

15 Q | f you found Sal nonella, it could cone fromreptiles?

16 A Sal nonel | a has been isolated fromreptiles.

17 Q So if you found Salnonella in the streans of the Illinois
18 Ri ver Watershed, it could cone fromreptiles? |'mnot trying
19 to trick you with these questions. |'mactually trying to

20 clarify what you did.

21 A So if I found Sal nonella at an edge of the field sanple |
22 woul d - -
23 Q | f you found Sal nonella in the streans of the Illinois

24 Ri ver Watershed, they could conme fromreptiles?

25 A They could cone from other sources other than -- than that
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1 field, yes.

Q And it was your job to help the plaintiffs understand
whet her the bacteria that you found in water, groundwater or
streans, whether it canme frompoultry litter?

A It was ny job to determ ne whether or not there's a

(2NN ¢ 2 IR N ¢S B\

correl ati on between the practices of |and applying this poultry
7 litter and the contam nation that's appearing in streans,

8 that's how | would phrase it.

9 Q And you did not do that through a traditional fate and

10 transport analysis, you did it through the m crobial source

11 tracking we were just talking about?

12 A We did the mcrobial source tracking, yes, as a way of

13 determ ni ng whether or not we had a specific poultry litter

14 signature in that water.

15 Q Al right. Now, let's talk for just a nonent about the
16 animals that live in the Illinois R ver Watershed. Pigs carry
17 Canpyl obacter; is that true?

18 A Pigs are not well-known to carry Canpyl obacter. |'msure

19 there's been a couple of studies that have found them

20 Q And Sal nonella al so, don't pigs also carry Sal nonel | a?
21 A Yes, pigs carry Sal nonell a.

22 Q Most reptiles, | think we established, carry Sal nonel | a?
23 A | wouldn't say nost reptiles, but | know they' ve been

24 i sol ated from sone.

25 Q Humans contribute fecal nmatter to the Illinois River




Case 4:05-cv-00329-GKF-PJC  Document 2082-3 Filed in USDC ND/OK on 05/18/2009 Page 15 of 59

696

1 WAt ershed directly?

2 A Hopeful Iy not.

3 Q You don't know whether they contribute it directly?

4 A No, | don't know.

5 Q Let's | ook at page 186, |line 14 of your deposition. Page
6 186, lines 14 to 21.

7 (An excerpt of the videotaped deposition of Valerie

8 Har wood was pl ayed.)

9 Q "So humans can contri bute fecal bacteria to waterways

10 directly?

11 A "Directly, yeah, and also through their waste di sposal

12 syst ens.

13 Q "Ckay. And are septic systens a potential source of fecal
14 pat hogen cont am nati on?

15 A "Septic systens can be if they're not properly constructed
16 to be separated fromthe water table."

17 Q (By M. Jorgensen) Dr. Harwood, you haven't studi ed how
18 many species of animals live in the watershed, have you?

19 A No.

20 Q You don't know how many types of birds live in the

21 wat er shed?

22 A No.

23 Q You haven't studied the mgration patterns of birds

24 t hrough t he wat er shed?

25 A Not directly, no. |[|'ve had sone information on it, but I
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have not nyself studied that.
Q You did not quantify the volune of manure deposited by
each different type of animal in the watershed, did you?
A Not nyself, no. Although |I have seen information on the
subject again and | know that annually in the Illinois River
WAt er shed there's about 350,000 tons of poultry litter |and
applied. | knowthat fromChris Teaf's work, that the vol une
of, for exanple, poultry litter is one of the dom nant sources
of fecal material contributed.
Q Let's | ook at page 72, 19 of your deposition, 72, 19 to
21.

(An excerpt of the videotaped deposition of Valerie
Har wood was pl ayed.)
Q "Did you attenpt to quantify the type of manure from each
type of animal in the watershed?
A No, | did not."

MR. JORGENSEN. And Then let's go to page 121, line 25
to 122, 2 of your deposition.

(An excerpt of the videotaped deposition of Valerie
Har wood was pl ayed.)
Q "Do you know the per capita fecal production of any living
animal in the | R\
A "No. "

MR. JORGENSEN. And then let's go to page 72, line 25

to page 73, 3.
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1 (An excerpt of the videotaped deposition of Valerie
2 Har wood was pl ayed.)
3 Q "Did you attenpt to quantify the volunme of bacteria that
4 come fromeach type of aninmal in the watershed?
5 A "No, | did not."
6 MR. PAGE: Your Honor, | object to that use of the

7 deposition. Her testinony was not that she tried to do it, but
8 that she reviewed other people's nmaterials, and that deposition
9 statement there did not contradict her statenents.
10 THE COURT: The question on the record that
11 M. Jorgensen asked, | thought had to do with an attenpt to
12 guantify the type of manure. Just one second.
13 MR. PAGE: | Dbelieve the question, if |I heard it
14 correctly was, did she attenpt to quantify it.
15 THE COURT: You have not determ ned the vol une of
16 manur e deposited by each type -- | can't make it out -- of the
17 wat er shed.
18 MR. JORGENSEN: |I'mactually reading froma little
19 script. Soit's, "You did not attenpt to quantify the vol une
20 of manure deposited by each type of animal in the watershed,
21 did you?" And then the direct response is 72, Lines 19 to 21
22 THE COURT: Overrul ed.
23 Q (By M. Jorgensen) Dr. Harwood, did you attenpt to
24 quantify the volune of bacteria deposited by pets in the

25 wat er shed?
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1 A No.
2 Q Did you attenpt to quantify the volunme of bacteria, |I'm
3 not tal king about the manure, but the bacteria in the manure
4 deposited by humans in the watershed?
5 A No.
6 Q And you don't know whether anyone else on the State's team

7 did any of these things, do you?

8 A There was -- material was reviewed as to the relative or
9 t he anounts of animal feces that woul d be deposited in or that
10 could contribute to inpairnments in the watershed, but that

11 material -- that research was not done by ne.

12 Q And you're tal king about the anmounts of feces, not the
13 vol ume of bacteria in the feces?

14 A Correct.

15 Q You didn't study the effects of urban runoff on bacteri al
16 | oading in the watershed, did you?

17 A No.

18 Q Al right. W've covered the things that you did and that
19 you didn't do. Let's nove to the science of mcrobial source
20 tracking generally. Now, mcrobial source tracking, it's a
21 young science; is that right?

22 A | would say it started in 1996 or so, dependi ng on where
23 you start, so, yeah, it's 20 years old.

24 Q Wul d you agree that it's still devel opi ng?

25 A Yes, nuch as all of mcrobiology is devel opi ng.
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THE COURT: Rather than discuss it any further, let's
take the next witness. And I'Il just tell you how nuch tine --
as you're running out of tinme, I'll tell you how nuch tine
we've got. And I'mgoing to start putting the stopwatch to it.
Call your next w tness.

MR. PAGE: Your Honor, the State calls Dr. Roger
a sen.

THE COURT: Dr. d sen.

ROGER LEE OLSEN

Called as a witness on behalf of the plaintiffs, being first
duly sworn, testified as follows:
THE COURT: State your name for the record, please.
THE W TNESS: Roger Lee d sen.
THE COURT: Thank you, M. Page.
MR. PAGE: Thank you, Your Honor.
Dl RECT EXAM NATI ON

BY MR, PAGE:

Q Dr. dsen, wuld you please sumrarize for the Court your
educati on?

A Yes, | have a bachel or of science degree in m neral

engi neering chemstry fromthe Col orado School of Mnes in
1972, that's essentially a chem stry degree. Then | have ny
PhD in geochem stry in 1979 also fromthe Col orado School of
M nes.

Q Dr. dsen, what work experience do you have that's rel ated
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to your opinions in this case?

A Essentially after I got out of school, all my work since |
graduat ed has been rel ated to evaluating contamnation in the
envi ronnent .

Q Ckay. And what conpani es have you worked for?

A When | first got out of -- while | was in graduate school,
| actually was an instructor in chem stry and geochem stry for
three years at the Colorado School of Mnes. After | left the
Col orado Schools of Mnes, | was with Rockwell |nternational
for a year as a senior research chemst. And | went to a
consul ting engi neering conpany call ed D Appol onia Consul ting
Engi neers that was bought out by International Technol ogy.

was there six years. For the last 23 years |'ve been with
Canp, Dresser, MKee or CDwv.

Q Now, as part of your work in the environnental field, has
t hat invol ved designing sanpling plans?

A Yes, it has.

Q How many sanpling plans have you supervi sed the design
for?

A At |least a hundred that |'ve been the major author or
maj or contributor to.

Q And woul d you explain to the Court the approach you foll ow
when you design a sanpling?

A Yes, |'ve devel oped a systenmatic approach that | use

that's kind of a step-w se approach. And the first approach is
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addition, we brought in all the experts that we had to | ook at
our sanpling, too.

Q And the experts for the particular area, for exanple, the
stream expert would critique and eval uate the plan for sanpling
at the streans, for exanple?

A Yeah, and the stream expert actually canme in and said --
trained the people on how to do sonme specific things that he
was the expert in doing and was there throughout the sanpling,
sonme of the sanpling, to nake sure it was being done right.

Q | want to call your attention to Exhibit 375 which is
before you on the counter. Can you identify that exhibit,

pl ease, sir?

A That's just a brief description of sone things about CDV
and gi ves sone exanples of projects that we've done that are
simlar to these.

Q Thank you, sir. Now, | want to change topics on you here
Was princi pal conponent anal ysis one nmethod that was used to
identify the source of contamnation in the | R\

A Yes, it was one of those weight of evidence nethods that
used.

Q Ckay. And again, remnd us what is PCA?

A PCA stands for principal conponent analysis. Again, in
environnental sites that have a | arge nunber of contam nants,
it's a statistical technique that allows us to determ ne the

relationship of all those contam nants and the difference of
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1 all those contam nants anong each ot her.

Q Now, Dr. O sen, did you enploy PCA to determ ne whether or
not there was a unique poultry waste signature that could be
identified in the waters of the Illinois R ver Watershed?

A. Yes, | did.

(2NN ¢ 2 IR N ¢S B\

Q And did you reach any conclusions with your eval uation?

7 A Yes, | did.

8 Q What are those concl usi ons?

9 A First of all, | identified a unique conbination of

10 contam nants in the basin that was a poultry signature. And
11 this signature was by far the nost dom nant signature in the
12 basin and across all the sanples.

13 Q Did that conbination of contam nants include both organic
14 and i norganic constituents?

15 A Yes, it does.

16 Q And what constituents did it have from an organi c basis?
17 A Well, the organic part of that was, | guess you could cal
18 the bacteria organic or the total organic carbon we neasured
19 was organic. W neasured all the netals. W neasured all the
20 nutrients. W neasured sone organi ¢ conmpounds call ed
21 estrogens. W neasured a variety of those. W neasured
22 general water quality chem stry, major anions, cations, TDS,
23 TSS, things like that.
24 Q So the poultry signature you're going to testify about

25 i ncl udes both chem cals and bacteri a?
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1 normal i zed concentration so you don't weight everything too
much. You take those two things, you multiply themtogether,

t he wei ght and the concentration. And then you do that for all
25 paraneters and you add themall up and that's one nunber and

that's call ed the score.

(2NN ¢ 2 IR N ¢S B\

Q And do you do this for all the sanples that qualify for

7 princi pal conponent anal ysis?

8 A Yes, we did it for all the sanples or at all the

9 | ocati ons.

10 Q Why do you do that?

11 A That really tells us the differences in contam nation

12 sources between the different sites or the different sanples.
13 Q So does the higher the score versus the | ower score tell
14 you sonething with respect to that particul ar sanple?

15 A Yes, it really tells you how nuch it is inpacted by that
16 particul ar source.

17 Q By a particular waste source?

18 A Wast e source, right.

19 Q kay. What did you do next, what was step nunber eight?
20 A Step nunber eight. And before |I tal k about step nunber
21 ei ght, step nunber one through seven is really just sanpling
22 chem cal s and statistically evaluating the data. And that

23 statistical evaluation of the data resulted in these two unique
24 conbi nati ons of contam nants that we call principal conponents.

25 Now, nunber eight is up to determ ne what those principal
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1 conponents are, what sources they represent.

Q So that's the next step?

A Yes, it's to evaluate whether PC 1 and PC 2 are associ at ed
with a particul ar source.

Q How did you go about doing that, sir?

(2NN ¢ 2 IR N ¢S B\

A Vll, I did two types of analysis. | did what | call a

7 spatial analysis and I did what | call a conparative anal ysis.
8 Q Wul d you explain the spatial analysis, sir?

9 A Well, for both principal conmponents 1 and principa

10 conponents 2 | created these what we call the scores.

11 Q That's the one through ten score you nentioned on each

12 sanpl e?

13 A Yeah. W nornalized them so they nmay go one to six or

14 what ever but it's a nuneric value that represents that

15 princi pal conponent, the conbination of all those chem cals.

16 So looking at PC 1, | essentially ranked all those scores from
17 very highest to very lowest and then | | ooked to see the order
18 that we saw those scores. And very significantly, all the very
19 hi gh scores were edge of field sanples and the very | owest
20 scores were our uninpacted areas, first the ones outside the
21 basin and then the ones inside the basin that had m ni ma
22 inmpact. And then | | ooked at the range of scores in between
23 the very highest and the very lowest and | found that it pretty
24 wel | mat ches what you woul d expect as an environnental pathway.

25 That is some of the high flow sanpling stations had the next
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1 is 30 to 50 tines less. So -- and actually water sanples, the
2 difference in conpositions is even nore dranatic.
3 Q What did you concl ude based on the anal ysis of 457 and
4 4597
5 A Agai n, that principal conponent 1 is related to and
6 associated with poultry waste and not wastewater treatnent
7 pl ants.
8 Q Did you performa simlar analysis for principal conponent

9 nunber 27?

10 A Yes, it turns out that those things that are higher in
11 wast ewat er treatnent plants than poultry waste are all those
12 things at the bottom of the chart and confirmthat wastewater
13 treatnent plant is associated with principal conponent 2.

14 Q So to conplete your step-wi se analysis, how did you

15 conpl ete the work on principal conponent anal ysis?

16 A Essentially it's outlined up there that identified

17 princi pal conponent 1 as a poultry waste signature and

18 princi pal conponent 2, step nunber 10, is the wastewater

19 treatnent plant signature.

20 Q Let nme call your attention, now, Dr. O sen, to Exhibit
21 461. Wuuld you identify that for the record, please?

22 A This is an exhibit that | prepared based on the results of
23 t he PCA anal ysi s.

24 Q And what does it show?

25 A Well, first of all, the green is just the outline of the
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1 II'linois River Watershed. And then | put -- this signifies all
2 the | ocations where we had sanples that nmet those criteria that
3 | had enough paraneters to create PCA scores at these
4 | ocati ons.
5 Q kay. And what are the significance of the green and red
6 dots?
7 A The red dots show all those |ocations that showed a

8 poultry waste inpact or signature. And the green dots show all
9 those locations that did not have a poultry inpact or

10 si gnat ure.

11 Q | notice that there's about six dots that are outside of
12 t he wat ershed, what are those?

13 A Those are our uninpacted control or reference areas that
14 wer e outsi de the basin.

15 Q Ckay. What did you conclude after you perforned this

16 spatial analysis of poultry waste signature on Exhibit 461?
17 A VWl |, nunber one, just by looking at it, you can see that
18 there's a lot nore red dots than green dots. And nunber two,
19 that those red dots are pervasive throughout the basin, clear

20 fromthe top clear to Tenkiller.

21 Q Are there sone analysis done in Tenkiller water?

22 A Yes, there are.

23 Q And they al so show the poultry waste in Lake Tenkiller?
24 A Yes, yes, they do.

25 Q And what does that |ead you to conclude, if anything?
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1 A Agai n, the chem cals have been in the bacteria. This

2 waste signature, this unique conbi nati on of chem cals has been
3 transported conpletely through the basin fromthe source to

4 Lake Tenkill er.

5 Q Let nme ask you to | ook at Exhibit 466 now, sir, and

6 identify that for the record.

7 A | should restate that a little bit. It isn't all those

8 chem cals are transported. |It's that the chemcals that are

9 conbi ned give you a score to indicate that waste -- poultry

10 waste is also in Tenkiller.

11 Q Did that include bacteria in your analysis?

12 A Yes, there were sonme bacteria that were included in that
13 princi pal conponent 1.

14 Q Were they the indicator bacteria?

15 A Yes, they were.

16 Q Ckay. Now, let's look at State's Exhibit 466. Wuld you
17 identify that for the record, please?

18 A This is just a summary of Exhibit 461 that | prepared,

19 just giving the various percentages of poultry waste inpact in
20 each of the types of sanples or each of those pat hway

21 conponents that we sanpl ed.

22 Q Ckay. And in what percentage of edge of field sanples did
23 you find the poultry waste signature?

24 A We found it in 100 percent of the edge of field sanples.

25 Q Just go down, please, and just identify for the Court the
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1 percentages found in the different environnmental conponents.
A We found the poultry waste contam nation in 60 percent of
all the groundwater sanples and 73 percent of all the surface
wat er sanples. And |ooking at all those water sanples

t oget her, that would be 73 percent total.

(2NN ¢ 2 IR N ¢S B\

Q Now, Dr. O sen, have you al so exam ned the surface water
7 sanpl es that contain bacteria in excess of the primary body

8 contact recreation standards?

9 A Yes, | have.

10 Q Have you | ooked at that in relationship to the poultry

11 wast e signature you've identified?

12 A Yes, | have.

13 Q Wiat did you find?

14 A | found in those sanples which had exceedances of the

15 state standards and for which | had enough anal ysis that |

16 could create a PCA score, that 84 percent of those sanples that
17 have exceedances had poultry waste.

18 Q So the exceedances that we showed on the board or the nap,
19 excuse nme, 84 percent of the surface water sanples had the

20 poul try waste signature?

21 A Just those sanples that | had that extensive |ist of

22 chem cal contam nants that | could create a score, 84 percent
23 of those sanples had poultry waste in them

24 Q Ckay. And what does this nean in practical terns?

25 A It means that practically whenever we had an exceedance,
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1 the vast majority of those had poultry waste.

Q And did you do a simlar analysis for groundwater?
A Yes, | did.

Q And what did you find?

A Again, for those sanples of groundwaters that had bacteria

(2NN ¢ 2 IR N ¢S B\

and for which | had enough paraneters to do the PCA eval uati on,
7 67 percent of those sanples had poultry waste in them
8 Q Agai n, what does that nmean in plain terns?
9 A It nmeans that over two-thirds of those sanples that had
10 exceedances that | could evaluate had poultry waste
11 cont am nat i on.
12 Q Now, very briefly, Dr. Osen, | want to finally | ook at
13 Plaintiffs' Exhibit 454. And while you're getting that, | want
14 to ask you a question. After you had your deposition taken in
15 this case, did you discover that your statistical analysis was
16 run with rejected data?
17 A Yes, | just was doing sone checking and of the actua
18 results and | ooking at individual scores and i ndividual
19 contam nants, | noticed that there was sone rejected data in
20 t he eval uati ons.
21 Q How di d that happen?
22 A It wasn't in the data. It was in the database flagged
23 right that we used, but we forgot to carry over those flags
24 when we created subsets of data to do the PCA anal ysis on.

25 Q So there was a problemw th the query of the conputer?
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A Yes.

Q And how nmuch of the data -- did you then run the

eval uation with the proper data?

A Yes, we did.

Q How nmuch of the data did you end up rejecting because it
was rejected data?

A There were, out of 14,700 pieces of data, that is actual
anal ysis of contam nants that was in our PCA runs, we -- there
were 677 rejected pieces of data out of the 14, 700.

Q How did that affect the nunber of sanples you eval uated?
A We had to drop 17 sanples fromthe analysis. And those
were all sanples that were collected very early in the program
and associated with some bad bacteria data that we had very
early in the program Essentially, we had to drop them because
we no | onger had the 20 out of the 25 paraneters we needed.

Q Was that the FoodProtech data was rejected?

A That's right.

Q And how many then total sanples of what universe were

dr opped?

A Again, we dropped 17. The analysis that | was just

tal ki ng about and presented was based on 621 i ndividual

sanpl es. W now have, wi thout the rejected -- not including
the rejected data, we have 604 sanpl es.

Q Ckay. And did this rejection of the rejected data cause

your opinions to change in any material way?
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A No, not at all.

Q Wul d you briefly just explain what Exhibit 454 is?

A 454 just shows the -- the runs with and w thout the
rejected data. On the left is what we call the A that's
princi pal conponent 1, that's the chicken poultry signature
that |1've been testifying to. And then on the right is the
sanme anal ysis done without the rejected data. You can see
they're alnost identical, all the high factors are simlar --

MR. CEORGE: Your Honor.

THE COURT: Just one second, Doctor.

MR. GEORGE: | apologize for interrupting. |1'mtrying
to recall where we drew the line but | believe that the Court's
ruling was that the witness could certainly acknow edge that an
error was nmade and state that it did not change his opinion,
but now he's giving the substance of the new analysis in
t esti nony.

THE COURT: Yeah, | expected sone of this to cone up
inredirect and recross. So | think that the objection is well
taken at this point intime. | understand where we are and the
Doctor's testinony was consistent with what was told to the
Court earlier about the rejected data. So M. Page.

MR. PAGE: 1'll pass the w tness, Your Honor.

THE COURT: Very well. M. Ceorge.

MR, CGEORGE: Your Honor, I'mafraid if | get started,

you won't want nme to stop. |It's going to be so exciting.
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1 Q Dr. dsen, good evening. You and | have net before on one
occasi on, have we not?
A Yes.
Q It's a pleasure to see you again. Sir, you're enployed by

Canp, Dresser & McKee; is that correct?

(2NN ¢ 2 IR N ¢S B\

A That's correct.

7 Q How nmuch has Canp, Dresser & McKee been paid for its work
8 inthis case, sir?

9 A | do not know the exact nunber. |'mnot involved in the
10 financi al aspects of the project but it probably is on the

11 order of 5 to 6 mllion.

12 Q Do you recall in your deposition taken approxi mately three
13 weeks ago that at that tinme you estimated it was six mllion?
14 A vl |, okay, six.

15 Q And sir, you continue to work, | presune, since then al ong
16 with other folks at Canp Dresser; correct?

17 A Yes.

18 Q Who has paid the $6 million, is it the attorney general's
19 of fice?

20 A No.

21 Q \Wo?

22 A It's the law firmof Mdtley Rice.

23 Q Sir, your role in this case, as | understand it, | don't
24 want to oversinplify it, so you tell ne if you disagree, has

25 been to investigate environnental conditions in the Illinois
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1 Ri ver Wat ershed and the cause of those conditions. Wuld you
agree with that?

A Yes.

Q And in addition to conducting that investigation, you have

served as the technical director for the scientific team if

(2NN ¢ 2 IR N ¢S B\

you will, of experts working on behalf of the attorney

7 general's office; correct?

8 A Yes, | hel ped coordinate all the other experts.

9 Q Sir, do you agree that to be scientifically valid, a

10 scientist nmust go into his or her work with an open m nd?

11 A Yes.

12 Q It would be contrary, would it not, to the scientific
13 principles of the scientific nethod to form your concl usion
14 first and then to try to selectively identify data to support
15 t hat concl usion; correct?

16 A Certainly.

17 Q Sir, did you go into this project with an open mnd with
18 respect to the sources of potential contamnation in the

19 II'linois R ver \Watershed?

20 A Yes, | certainly did.

21 Q Put Defendants' Exhibit 275 on the screen, please. This
22 has al ready been introduced. Do you recognize this neno, it's
23 been di scussed? Do you recall it?

24 A No, I'd have to look at it.

25 Q Can you identify the fax cover sheet?
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1 coliformbacteria in 2008 or 2009 if the Court enters the

2 i njunction your client requests?

3 A Again, |'ve not been asked to answer that question.

4 Q Sir, the sophisticated principal conponent analysis that
5 you' ve di scussed with the Court in your direct testinony wll
6 not tell us the relative contribution of sources in the

7 wat ershed, wll it?

8 A Not as it is currently constructed. It will tell you the

9 rel ati ve magni tude of those principal conponents.

10 Q Vll, sir, through your work in this case, you do not have
11 a sufficient basis to offer a quantitative opinion, do you,

12 sir, on the inprovenent of bacteria levels in the Illinois

13 Ri ver Watershed if one source or potential source, poultry

14 litter, is enjoined?

15 A | have an opinion that it will vastly inprove, but |

16 haven't quantified that.

17 Q You haven't quantified it, have you, sir?

18 A That's right.

19 Q You' ve done no statistical analysis to allow you to

20 provide nore detail on vastly inproved; correct?

21 A That's right.

22 Q It's just your gut feeling; right?

23 A No, sir, those principal conponents are very well defined.
24 Those signatures are very well defined. The vast majority of

25 i npact is associated with principal conponent 1. So if you
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1 elimnate that, it's going to vastly inprove.

Q Sir, the principal conponent analysis that we've been
discussing is a statistical tool, would you agree?

A The first part of it was, steps 1 through 7 that |

identified is a statistical tool.

(2NN ¢ 2 IR N ¢S B\

Q The principal conponent analysis sinply allows you to | ook
7 at relationships within a dataset regardl ess of what the
8 dataset is; correct?
9 A No, it goes further than that. It creates a score that
10 |"ve tal ked about in step nunber 7 that tells you how that's
11 related to various principal conponents and the nagnitude of
12 that inmpact. It also tells you how prevalent that score is
13 t hroughout the basin. So it just doesn't tell you about
14 rel ati onshi ps.
15 Q Sir, would you agree that the principal conponent analysis
16 can only conpare data that you have selected and put into the
17 dat abase?
18 A Data in, data out. | nean, you only analyze what you put
19 in. | nmean, that's a given fact.
20 Q How many sanples did you include in your principal
21 conponent anal ysis run, your nost recent one?
22 A The ones that nmet ny criteria were 620. That's
23 essentially the total set of sanples that we anal yzed for the
24 extended |ist of paraneters.

25 Q So, sir, out of the 2,661 sanples that you testified at
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1 | ength that you coll ected, you' ve only analyzed through your
2 PCA anal ysis 600; correct?
3 A 621, and let nme tell you why.
4 Q | think you' ve already testified to why with regard to the
5 nunber of paraneters.
6 A No, | haven't. You know, nost of those sanples were not
7 desi gned - -
8 Q Sir, you'll -- I"msorry.
9 A Could I explain?
10 THE COURT: Well, I'msure M. Page wll ask that.
11 MR. GEORGE: |I'msure. |'ve got limted tinme, sir.
12 THE COURT: I'minterested in the answer as well. So
13 go ahead.
14 Q (By M. George) Sir, the data that you chose not to
15 i nclude in your principal conmponent analysis would include
16 sanpl es such as fecal matter collected fromcattle; correct?
17 A No, they were in there.
18 Q You took sanples from--
19 A Excuse ne, | msspoke. W had sanples that were
20 substantially inpacted by cattle and that's how | could tell
21 that those were different. | did not specifically take sanples
22 of fecal matter fromcattle, however we ended up with springs
23 and edge of field sanples that had cattle in them
24 Q Let's break it down, if we can, sir.
25 A Sur e.
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1 on the right-hand side, a solid poultry litter and solid cattle
wast e?

A That's right. The theory is that if it's in the solid
waste, sonme of it is going to |leach out into the environnent

and it should create a simlar pattern with the surface water

(2NN ¢ 2 IR N ¢S B\

princi pal conponent score. That isn't the case in all cases.

7 For instance, calciumleaches very different from cow manure

8 than it does frompoultry litter. Copper |eaches very

9 di fferent because it's nobilized with the organic carbon in the
10 litter. So you have to consider |eachability when you do this
11 conparison too. But generally you can see that everything

12 that's high is in the solid material is also high in that

13 surface water principal conmponent 1 which is the poultry

14 si gnat ure.

15 Q Let's go back to sanpling if we can, sir. The State's

16 consul tants through CDV collected cattle manure sanples in this
17 wat er shed; correct?

18 A They didn't specifically nmean to collect cattle water --
19 cattl e sanples but there were springs that had cattle
20 sanples -- cattle waste init. And there were sone edge of
21 field sanples that had cattle waste in it.
22 Q Let me stop you, | think maybe we're m scommunicating. |Is
23 it not true that in connection with the work that was done by
24 Dr. Harwood, that CDV representatives collected actual sanples

25 of cattle manure fromthe wat ershed?
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1 A Yes, that was -- I'mglad you clarified that. That was

2 only done for the quantitati ve PCR anal ysi s.

3 Q Ckay. And you took those cattle sanples of waste and you
4 took themto a |ab and had them analyzed in terns of their

5 chem cal conposition; correct?

6 A No.

7 Q You did not?

8 A No, | did not.

9 Q You had that material, you could have sent it to a |ab and
10 had it anal yzed; correct?

11 A Yes, and we plan to collect cattle sanples now and do that
12 exact sane thing.

13 Q Vell, why haven't you done it already?

14 A VWll, you can see the -- this is the way a principa

15 conmponent works. If the waste is there and it's significant,
16 for instance, the cattle waste or the wastewater treatnent

17 plant. By the sanpling we did, you're going to see that waste
18 signature if it's significant. W, of course, saw the

19 wast ewat er treatnent plant signature. W didn't see the cattle
20 signature. M conclusion is that the cattle signature is not
21 significant. | went to specific sanples that | knew had cattle
22 waste in it and I could see a distinct difference, particularly
23 with the poultry waste. So | knew what | was | ooking for and
24 it just wasn't a dom nant signature across the basin. | found

25 it in, like, significantly in one spring sanple and | found it
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1 not significant in three other spring sanples. | found it
2 significant in four edge of field sanples and not so
3 significant in five others. So it's just not a dom nant
4 signature across the basin. |If it would have been, | would
5 have found it.
6 Q Sir, okay, | think you' re answering a question other than
7 the one | asked, sir. So if at all possible, I'd ask that you

8 keep your responses to ny questions. Dr. dsen, your conment

9 that you validated your belief that you can exclude this cattle
10 si gnature by going back to specific locations is |limted to the
11 i nformati on you have about which edge of field sanples and

12 which fields are affected by cattle; correct?

13 A No.

14 Q Sir, you don't know, with respect to all the places that
15 you col l ected edge of field sanples in this watershed that you
16 believe are poultry litter signature sanples, the extent to

17 whi ch those areas are inpacted by cattle, do you?

18 A | know exactly what waters and what edge of fields are

19 i npacted by cattle and which are not because it has a
20 conpletely different chem cal conposition and | can tell the
21 di fference.
22 Q Let nme nove away from how you are interpreting the results
23 and let's tal k about what you actually know about the field,
24 okay, sir? Wth respect to the edge of field | ocations where

25 you have detected what you believe is a poultry litter sanple,
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1 ROGER LEE OLSEN

2 Called as a witness on behalf of the plaintiffs, having been
3 previously sworn, testified as foll ows:

4 FURTHER CROSS- EXAM NATI ON

5 BY MR. GEORGE:

6 Q Good norning, Dr. d sen.

7 A Good norni ng.

8 Q Sir, when we last left, we were tal king about your

9 princi pal conponent analysis. Do you recall that?

10 A Yes, sir.

11 Q Sir, if | understand correctly, the principal conponent
12 anal ysis is perfornmed through sone statistical software; is

13 that right?

14 A Yes, sir.

15 Q What is the nane of that software?

16 A We used a conbination of Excel and Sysstat.

17 Q And at a basic level, that's about the |evel at which |

18 under stand, so you can straighten nme out if I"'mwong, sir, the
19 princi pal conponent software takes the data that you decide to
20 give it; correct?

21 A Yes.

22 Q kay. And it looks for relationships wthin that data

23 between the |ist of paranmeters or constituents that you select;
24 correct?

25 A And all the sanples, yes.
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1 Q What are those vari abl es?

2 A Those are the contam nants that were anal yzed for.

3 Q And across the top there is a listing of factors. Do you
4 see that?

5 A Yes.

6 Q And it appears to ne it goes factor 1 through factor 5; is

7 that right?

8 A Yes.

9 Q What are those factors?

10 A Those are the principal conponents that we've been talking
11 about, principal conponent 1 and principal conponent 2 that

12 woul d correspond to factor 1 and factor 2 in this run.

13 Q kay. Now, beneath each factor is a | ong nunber that

14 begins with a decinmal; correct?

15 A. That's correct.

16 Q And those nunbers are | oading values; is that correct?
17 A These particular ones here are correlation coefficients.
18 |f you -- under the no rotation, they're actually directly

19 proportional to the coefficients or the | oadings that we

20 actually use. So it's a nunber simlar to this and the order
21 woul d be the same but these aren't the nunbers that are

22 actually used in the final analysis of the conponent score.
23 Q Now, Dr. Osen, with respect to the factors, factor 1
24 t hrough 5, the conputer does not identify those as poultry;

25 correct?
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1 A No, that's right.

Q This is not a situation where you feed a bunch of chem cal
data into a conputer and it prints out the word poultry as a
source; correct?

A. That's correct.

(2NN ¢ 2 IR N ¢S B\

Q Now, let's go back a little further in the docunents to

7 t he percent variance page. Can you find, Dr. Osen, in the

8 materials |I've handed you, the page that shows the percent

9 variance? You're famliar with that tern?

10 A Yes.

11 Q And we'll pull it up on the screen so that Your Honor can
12 see it. Sir, now, the conputer generates a value for each

13 factor anongst this data that was analyzed in terns of percent
14 vari ance expl ai ned; correct?

15 A Yes.

16 Q | think you told nme in your deposition that this is what
17 you |l ook at in making a determ nation about chem cal signature;
18 correct?

19 A | said that was one of the factors. You renenber | said
20 the overriding factors was to try to keep as many as paraneters
21 possible and still explain a maxi mum percent of the variance.
22 Q Ri ght, but percent variance, the higher the percentage,
23 the nore confortable you are with the idea that the factor

24 descri bed explains sonmething in the data; correct?

25 A As | ong as you have enough paraneters in there. So
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1 Q You deci ded that principal conponent 1 represents a single
non- poi nt source of contamnation frompoultry litter rather
than a conbination of different sources; correct?

A That's correct.

Q Sir, have you subjected those concl usions regardi ng your

(2NN ¢ 2 IR N ¢S B\

interpretation of these results as indicating a poultry

7 signature to the formal peer review process to allow scientists
8 other than those retained by the Motley R ce Law Firmwho are
9 experienced in interpreting PCA results to evaluate the

10 soundness of your nethods and concl usi ons?

11 A You nean |like to a journal or sonmething like that?

12 Q Yes, sir.

13 A No, we haven't at this tinmne. W plan to do that.

14 Q Dr. Adsen, out of all the scientists in the world who have
15 studied water quality in areas where poultry production occurs,
16 you're the only one, aren't you, sir, who holds the opinion

17 that the |ist of paraneters that we saw in your direct

18 exam nation constitute a poultry signature?

19 A Well, that poultry signature is specific to this basin and
20 I'"'mthe only one besides other scientists in our conpany and
21 one outside reviewer that's |ooked at this. So no other people
22 outside the group or our scientific reviewer has seen this, so
23 no one el se has made that concl usion.

24 Q You recall being asked these sane questions in your

25 deposition, sir?
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1 A. Yes.

3 through 122, |ine 2?

(2NN ¢ 2 IR N ¢S B\

7 Ad sen was pl ayed.)

8 Q "Are you aware of a single other scientist in the world
9 who clains to have identified this list of 25 constituents and

10 the coefficients that you' ve devel oped and called that a

11 signature for chicken litter influencing water?

12 A "I"'mnot aware of any, no."
13 MR. CGEORGE: Play the next one too, please.
14 (An excerpt of the videotaped deposition of Roger

15 Ad sen was pl ayed.)

16 Q "Dr. A sen, how |long have scientists and governnenta

17 bodi es been studying the potential inpact of poultry litter on

18 water quality in the United States?

19 "MR. PAGE: nject to the form

20 A "I don't know the exact data. |'d have to go back and
21 | ook at sone of the literature sources.

22 Q "Do You agree that work as been ongoing for at |east

23 decades?

24 "MR. PAGE: nject to the form

25 A "I think it just nost recently -- | don't knowif

Q kay. Let's look at what you said in your deposition.
Cassie, | want to play two clips back to back

can, sorry. Page 120, lines 13 through 18 and page 121, lines

(An excerpt of the videotaped deposition of Roger

if ol

it's
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1 been going on for decades. | can't determne that. |It's

2 certainly gotten much nore scrutiny in the last few years.

3 Q "And during all the length of that study by scientists

4 fromother firnms and governnment regulators, no one other than
5 yourself has identified this 25 list of paraneters in certain
6 concentrations as a chem cal signature for poultry litter; is

7 that true?

8 "MR. PAGE: nject to the form

9 A "That's my unique work to devel op that signature. It's
10 just like no one has ever devel oped a qPCR for chicken litter.
11 W didit and we did get a signature too."

12 Q (By M. George) Dr. Osen you were here during the

13 exam nation of Secretary of the Environnent Tol bert?

14 A No, | was not.

15 Q You were not here for that, okay. Wre you here for

16 openi ng statenents?

17 A No.

18 Q You are aware, are you not, sir, that the Illinois River
19 Wat ershed and in particular water quality in the Illinois River
20 WAt er shed has been the subject of nunerous reports from

21 universities and governnent agencies for at |east the last 20
22 years?

23 A Yes, |'maware of sone of those studies.

24 Q Sir, and have you seen in any of those studies a

25 suggestion by any of the authors that they believe that the
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1 Q Sir, is total organic carbon unique to poultry litter?
2 A No, it isn't.
3 Q You find total organic carbon everywhere in the
4 envi ronnent, correct?
5 A I n varying concentrations you find it, fromvery small to
6 very large --
7 Q Wuld you find --
8 A It happens in chicken waste it's a huge anount.
9 Q Sorry, didn't nmean to cut you off. Do you find total
10 organi c carbon in soils?
11 A Yes, you do.
12 Q Copper, you find copper in soils; correct?
13 A Yes, you do but it's, again, the anount. W find so nuch
14 nore of it in the wastes than we do the soils.
15 Q Sir, with respect to this list that is in front of you,
16 are any of the 25 conponents that you used in your analysis
17 unique to poultry litter?
18 A No.
19 Q Sir, are every one of these conponents found in other
20 sources that are known to exist in the basin in varying
21 concentrations?
22 A Most of those would be -- well, again, you have to
23 determ ne detection limts. Like for cow, essentially
24 there's -- or a wastewater treatnent plant, there's essentially
25 no arsenic and no copper. So there's sone there, but you just
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1 can't detect it. And then conpared to, of course, poultry
waste, those are very, very large nunbers. So when you say if
it's present or not, you really have to tal k about an

anal ytical detection |limt. So some of these would not be

present in other wastes.

(2NN ¢ 2 IR N ¢S B\

Q Whi ch ones woul d you not find in another waste in this
7 wat er shed?
8 A Vell, there's always sone, but many of the anal yses |I've
9 seen fromwastewater treatnment plants for like arsenic are
10 bel ow detection Iimt. Sane for either zinc or copper.
11 Q Let nme stop you because | think maybe you are answering a
12 different question. Are there any of these that you woul d not
13 find detectable in at |east one source other than poultry
14 litter that's present in this watershed?
15 A Vel |, by source you' re neaning everything?
16 Q Everyt hi ng.
17 A |'d have to review but, again, sone of the trace netals,
18 you would find those in soils, of course, but particular waste,
19 you may not find sonme of these trace netals. 1'd have to
20 review all those other sources which | haven't reviewed all
21 t hose other sources. |'ve reviewed wastewater treatnent and
22 cattle.
23 Q Dr. Asen, soils are a source of contamnants in the water
24 inthe Illinois R ver Watershed; correct?

25 A They run off with it, with the -- when you have runoff,
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1 the soils are incorporated. But it turns out that those trace
el enents that are in the soils are not soluble, whereas in

poultry waste they're very soluble and that's why we find them
Q Dr. O sen, one of your paraneters that you have identified

as part of your unique signature for poultry is calcium

(2NN ¢ 2 IR N ¢S B\

correct?

7 A Yes.

8 Q Sir, were you here when Dr. Fisher testified?

9 A For part of that.

10 Q Did you hear Dr. Fisher describing the Iinmestone that

11 underlies much of the Illinois R ver Watershed?

12 A Yes.

13 Q And what is |inmestone conposed of, sir?

14 A Cal ci um car bonat e.

15 Q | f you | ook at your list of conponents, there are three
16 different types of phosphorus, are there not, in your

17 si gnature?

18 A One point on the calcium it's negatively related to the
19 si gnat ure.

20 Q Sir, if you could stay with ny questions, your counsel

21 will followup with you. And I've only got limted tinme, so |
22 don't nmean to be rude at all but I do want to get through what
23 | can. Wth respect to phosphorus, Dr. Osen, there are three
24 different types of phosphorus in your signature; correct?

25 A. That's correct.
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1 Q One of them total phosphorus, is a conbination of two of
2 t he others; correct?
3 A Not a direct conbination of the others.
4 Q Vel |, phosphorus SRP and di ssol ved phosphorus woul d be two
5 of the things that go together to conprise total phosphorus;
6 correct?
7 A What was that again, SRP is soluble reactive.

8 Q Di ssol ved phosphor us.

9 A Those two don't add up to give you total there. They're
10 different.

11 Q Are they included in total phosphorus?

12 A The total up here, they're included in that, yes, sir, but
13 they're different.

14 Q You included nitrogen in your chem cal signature for

15 poultry. N trogen is found naturally in the soils; correct?
16 A There's several fornms of nitrogen |I've included. And it
17 depends on what formyou are tal king about, but it's found in
18 soils.

19 Q " mtal ki ng about the formin your signature.

20 A Vell, the one that's found in the signature that's nost
21 prevalent is total Kjeldahl nitrogen, that's both organic

22 nitrogen plus amonia. That's a specific type of nitrogen.
23 And again, that relates to the signature of what type of

24 nitrogen you find in the various conponents.

25 Q That type of nitrogen is found naturally in the soils,
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correct?
A In sone soils, yes.
Q In the soils in the Illinois R ver Watershed, you know

that to be true, don't you?

A There is sonme organic nitrogen in sone soils.

Q Sir, potassiumis found naturally in the soils in the
II'linois R ver Watershed; correct?

A That's correct.

Q Now, sir, you collected litter sanples and you had them
anal yzed for a lot of things beyond the 25 that are on your
list; correct?

A That's correct.

Q You know, do you not, sir, that nickel is found in poultry
litter?

A There's sone concentrations of nickel in poultry litter.
I'd have to | ook up those exact --

Q Isn'"t it, in fact, true, Dr. Osen, that you detected

ni ckel nore commonly in the environnent than you did many of
the things you' ve included in your signature?

A | don't think that's true. |1'd have to go back and | ook
at the data.

Q If nickel is in poultry litter, why is it not in your
poultry litter signature?

A Again, this is -- this signature is based on actually what

| eaches fromthe field and what gets into the environnent. |If
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1 that it will give a different signature, we would see it in the

2 basin. So the real proof of identifying sources is what

3 signatures you see in the actual sanples fromthe basin.

4 Q Dr. O sen, when you say we see in the basin, you nean you
5 | see in the basin; correct?

6 A Yes, with input fromthe other experts, yes.

7 Q Dr. dsen, you know, do you not, that cattle manure

8 contains E. coli, Enterococcus and total colifornms?

9 A Yes, I'"'maware of that and | haven't made any statenent

10 that it didn't.

11 Q And after $6 mllion worth of work in this case, you
12 couldn't find a single piece of literature that reported the

13 concentrations of E. coli, Enterococcus and total colifornms in

14 cattl e manure?

15 A Again, | didn't do an extensive list. 1'd be glad to get

16 any literature and add that to this list, if we can.

17 Q Vell, did you consult with Dr. Teaf to see if he had any

18 literature on the presence of bacteria in cattle?

19 A No, | didn't.

20 Q Were you aware that Dr. Teaf had perforned conputations as

21 to the nunber of fecal coliformbacteria in cattle?

22 A | was aware that he was doi ng sone conputations on that.
23 Q Let's go down to phosphorus, soluble reactive phosphorus

24 and sol ubl e phosphorus. You know, do you not, sir, that cattle

25 manur e contai ns sol ubl e phosphorus?
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1 A Yes, it does, but | couldn't find a value for that in the
2 literature.
3 Q After all the noney that you've been paid and all the tine
4 that you've spent on this case, you couldn't find literature
5 that would report a value for sol uble phosphorus for cattle
6 manur e?
7 A Yes, | didn't do an extensive list or an exhaustive |ist

8 of trying to find all these paraneters.

9 Q Dr. dsen, who did your search for you?

10 A | had our librarian do the search for waste, cattle waste
11 anal ysis and she did a conputer search for that.

12 Q Did you explain to that librarian that you were going to
13 present this information to a federal court and that you needed
14 it to be as conplete as possi bl e?

15 A She did -- | told her what to search for and she searched
16 all the journal articles available and all the databases she

17 could find to do this.

18 Q Dr. dsen, you also collected sanples of human waste from
19 septic tanks as part of your work in this case; correct?
20 A | did not collect those. Those were collected for the PCR
21 anal ysi s.
22 Q Di d sonebody working with your conpany, Canp Dresser &
23 McKee, collect sanples of human waste from septic tanks?
24 A Actually those were collected by staff from Lithochi nei a.

25 Q But you're the technical director, you knew that work was
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1 whet her you agree with them Let's start, if we can, on page
5-- it's listed 510, the summary section

MR. GEORGE: And by the way, for the record, Your
Honor, what | put in front of the witness and | provided a

copy, of course, to counsel for plaintiffs, is the cover page,

(2NN ¢ 2 IR N ¢S B\

t he copyright page, and then this is actually a nmulti-chapter

7 treatise. |'ve included the chapter on principal conponent

8 anal ysis which is Chapter 12.

9 THE COURT: Yes, sir.

10 Q (By M. George) Do you see at the bottom of page 510 in
11 the summary section on principal conponent analysis, sir, the
12 very | ast paragraph. There should be sone highlighted | anguage
13 in your copy, is there?

14 A There's two highlights, which are you referring to?

15 Q Let's tal k about the last one first. Let ne read it and |
16 want to ask you if you agree with this. "PCA, the earliest of
17 the procedures discussed in this chapter, works best in sinple
18 cases where there are few sources contributing to the system
19 and there's imted m xing between sources. |If an initial PCA
20 i ndicates the presence of mxtures, it is usually best to nove
21 to a data anal ysis nethod capabl e of resolving the nature of
22 that m xture."” Do you see that?
23 A No, | don't see where you are reading at all, sir.
24 Q Sorry, it's on the screen, it be highlighted. Let ne | ook

25 at your copy to nmake sure you have one that's highlighted.
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1 Yours is not highlighted for sone reason.

A | didn't follow you at all there

Q Let ne do it again, | want you to followne. | want to
read it and it should be on your screen highlighted, Dr. d sen.

It mght be easier to | ook at your screen. "PCA, the earliest

(2NN ¢ 2 IR N ¢S B\

of the procedures di scussed, works best in sinple cases where
7 there are few sources contributing to the systemand there is
8 [imted m xi ng between sources. |If an initial PCA indicates
9 the presence of mxtures, it is usually best to nove to a data
10 anal ysi s nethod capabl e of resolving the nature of that
11 m xture." Do you see that?
12 A Yes, | do.
13 Q Do you agree with that statenent?
14 A Let ne read that again. Let's see. Wrks best for sinple
15 cases where there are few sources contributing to the system
16 Again, we only have a few sources here contributing to the
17 system | wouldn't say it's a sinple case. | think PCA works
18 for these very conplex cases. And there is |limted m xing
19 bet ween the sources. Actually, we didn't find a |lot of m xing
20 between the sources. It was very clear when we had m xi ng and
21 when we didn't and we could identify that m xing. And overall
22 there was limted mxing of the sources in our analysis and
23 that's very clear when we did the PCA scores on everything and
24 conpared scores 1 and 2.

25 Q Dr. dsen, so if | understand what you've just said, you
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1 believe that the Illinois R ver Watershed is a system which
only receives input of the things on your list of paraneters
froma few sources, two?

A No, there's three nmajor sources out there and we were able

toidentify two. And we were able to identify when those two

(2NN ¢ 2 IR N ¢S B\

sources m xed together and we see that out there frequently.

7 There is a third source, cattle source. W were able to

8 identify specific sanples of where that was and those few

9 specific sanples were mxed with the other sanples. So | would
10 say there was imted m xing overall and we could identify

11 where that was.

12 Q Dr. Osen, if you could turn back a few pages to page 464

13 inthis treatise. There should be a highlighted paragraph

14 which I"'mgoing -- we can read it all, but I"minterested in
15 sonme particular things. You'll see it on your screen,

16 Dr. Asen, but I'll certainly give you tinme to find it in your

17 paper, too. Do you have page 464 in front of you?

18 A Yes, | do.

19 Q Do you see the first paragraph?

20 A Yes.

21 Q |'"'mgoing to read sone portions of that paragraph and then
22 ask you whet her you agree, sir.

23 "Regardl ess of the data analysis strategy chosen,

24 anot her inportant consideration is the presence of bad or

25 gquestionabl e data. Common problens with environnental chem cal
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1 data include the follow ng: Chem cal analysis perforned by
2 different | aboratories or by different nethods which may
3 introduce a system c bias, the presence of data at
4 concentrations at or bel ow nethod detection limts, the
5 presence of coelution, the ever-present problemof error in
6 data entry, data transcription or peak integration.”
7 And Then dropping down, sir, to the first two
8 sentences of the second paragraph. "Unfortunately such errors

9 rarely manifest thenselves as random noi se. Mre often, they
10 contribute strong systemic variability. |[If unrecognized, the
11 result may be a derivation of 'fingerprints,' which have little
12 to do with true sources."

13 Do you see that |anguage, sir?

14 A Yes, | do.

15 Q Do you agree with that as a description of the probl ens
16 associ ated with bad or highly variable data used in a PCA
17 anal ysi s?

18 A Wth bad data, not with -- with bad data, not with high
19 variability data. | nean, you're |looking for data that has a
20 ot of variability.

21 Q Poor termon ny part. Wat about biased data?

22 A Yes, and all these four things that are listed here, we
23 checked very carefully in our analysis when we did them

24 Q Dr. Osen, there were nmultiple |aboratories who ran

25 anal ysis that the results of which were used in your PCA,
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1 A Yes, | did for the nost recent runs.
2 Q Sir, how many PCA runs in support of your chem cal
3 signature analysis did you performwth the rejected
4 FoodProtech data still in there?
5 A There were a substantial nunber until | discovered that
6 sonme of that rejected data was still there.
7 Q Let's quantify. You're up to PCA run 9 today; correct?
8 A | don't have any recollection what you nean by PCA run 9.

9 There's been lots of runs and we didn't nunmber themli ke that.

10 Q Do you quarrel with the notion that you've run your PCA at

11 | east nine tines?

12 A W've run it -- no, we've run it hundreds of tines, sir.
13 Q So you ran your PCA database anal ysis hundreds of tines?
14 A Yes.

15 Q Wth the FoodProtech rejected data?

16 A No, | didn't say that. | said overall we've run it that

17 many tines.
18 Q VWell, sir, you just pulled out the FoodProtech data about

19 two weeks ago; correct?

20 A Yes, and we've done substantial runs since that tinme to
21 verify that everything was still valid.
22 Q Have you run it hundreds of tines since then?

23 A No, | didn't testify to that, sir.
24 Q And every tine that you ran that PCA analysis with the

25 rej ected FoodProtech data in it, you saw the chem cal signature
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denonstrative exhibit. It shows your list of paraneters?

A Yes.

Q Sir, the only bacteria in your signature for poultry
litter is E. coli, fecal colifornms, Enterococcus and total
coliforns; correct?

A That's correct.

Q You know, do you not, sir, that all four types of those
bacteria are found in cattle manure?

A | don't know that for sure but | suppose they are, yes.

Q You know, do you not, sir, that all four of those types of
bacteria are found in human waste deposited in septic tanks?

A Probabl y so.

Q You know, do you not, sir, that all four of those bacteria
are included in the feces of wildlife that live in the Illinois
Ri ver Wt ershed?

A | do not know that for sure.

Q You don't know that?

A No. |I'mnot a bacteria expert.

Q Al right. Dr. dsen, does your signature allow you to
identify -- strike that. Let ne approach it this way.

Dr. dsen, your signature does not allow you to identify any
farm contracting with Tyson Foods, CGeorge's or any ot her
defendant represented in this courtroomas a source of any area
of water contamnation in the Illinois River, does it?

A You nmean does it allow ne to identify a specific farnf
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1 Q A specific farmunder contract wth one of the defendants.
2 A No, |'ve not been asked to do that.

3 Q Does it allow you to identify a specific defendant?

4 A No, |'ve not been asked to do that.

5 Q Going to Denonstrative Exhibit 461, State's Denonstrative
6 Exhibit 461. Dr. O sen, you prepared this map; correct?

7 A That's correct.

8 Q And | didn't quite followthis, so | want to discuss it

9 wWith you. In your direct examnation, there was sone attention
10 drawn to the green dots outside of the Illinois River

11 Wat er shed.

12 A Yes, sir.

13 Q Do you recall that?

14 A. Yes, sir.

15 Q And | think you described those as control areas; is that
16 right?
17 A There's three green dots. There's one right above the

18 basin, that's Spring Creek. And there's two bel ow t he basin,
19 far below the basin, not that far, kind of on the county |ine
20 there that are Little Lee Creek. And there's a green dot that
21 can't be shown here because it's Dry Creek, it's in the Buffalo
22 Creek area. Those are the reference areas for surface waters.
23 Those ot her three happen to be springs that were collected. |
24 didn't really associate those were reference areas. Again,

25 they were just trying to collect all the springs. So those are




